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posterior leaflet prolapse is the most frequent dysfunction
of the degenerative mitral valve and has been the first
esion accessible to repair.1 In 1994, we started to cautiously
se a method to respect the posterior leaflet by its preserva-
ion for this dysfunction. The goal of this approach is to
orrect the prolapse by using expanded polytetrafluoroethyl-
ne (e-PTFE)1 suture neochordae without leaflet resection to
esuspend the free edge of the posterior leaflet. Today, this
echnique represents our method of choice in repairing pos-
erior leaflet prolapse and can be applied to the vast majority
f these patients. Currently, our institution applies this
ethod in 85% of the patients with this dysfunction.
Several advantages may orient toward this technique in
especting the tissue of the posterior leaflet.
1. The goal of mitral valve repair relies on the restoration of
 good surface of coaptation to ensure a satisfactory function
f the mitral valve.2 Leaflet tissue is the primary component
efining the surface of coaptation, and it may be preferable to
reserve as much of the leaflet tissue, as opposed to resecting
 significant portion of it.
2. Three scallops of different heights compose the poste-
ior leaflet. The highest leaflet (P2)3 sustains the most impor-
ant stress during systole. Instead of resecting this area, re-
pecting the tissue of the posterior leaflet maintains anatomic
nd dynamic relationships, allowing for a better distribution
f forces and stresses on the valve components.
3. Artificial chordae has been used to repair mitral valves
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as been reported.3
4. Most of the time, echocardiographic results after valve
epair show a posterior leaflet with little or no mobility hang-
ng vertically from the annulus and forming, as shown exper-
mentally and on postoperative echocardiography, a buttress
gainst which the anterior leaflet comes in apposition.4 When
reserving the prolapsed area of the posterior leaflet, the goal
f the repair is precisely to achieve this aspect, with a good
urface of coaptation that can be measured (Fig 1).
5. Typically, the prolapse is localized to the middle scallop
f the posterior leaflet or P2. However, from time to time, the
esions may be more complicated with involvement of other
callops. This situation will be easily addressed by the use of
dditional artificial chordae to resuspend all of the prolapsed
rea.
6. The issue of excess of tissue, often associated with this
athology, should be raised because it has been described as
major risk factor for postoperative systolic anterior motion
SAM).5 An anterior displacement of the surface of coaptation
oward the left ventricular outflow tract has been recognized
s a risk factor for SAM.6,7 To avoid the risk of SAM, the
egree of correction of the prolapse of the posterior leaflet
hould be such that the surface of coaptation remains vertical
nd posterior, parallel to the posterior wall of the left ventri-
le, and away from the left ventricular outflow tract. At the
ime of adjusting the length of the artificial chordae, it is
ecessary to take into account any excess of tissue so that the
ree edge of the posterior leaflet cannot move anteriorly. Sim-
ly stated, if the excess tissue is large, the resulting artificial
hordae should be made shorter.
Repair of posterior leaflet prolapse 181Figure 1 Postoperative echocardiocardiography showing the extent of the surface of coaptation.
182 P. PerierOperative Technique
Figure 2 Exposure. Neochordal repair of the posterior leaflet is a versatile technique that can be applied via sternotomy
or with a minimally invasive approach. Whatever the approach, the first critical step is to have an optimal and stable
exposure of themitral valve. All the tips and tricks of eachmethod are to be used to obtain a full view of themitral valve.
To improve exposure, a 3-0 suture is passed around and below the inferior vena cava. Next, it takes a superficial bite
of the left atrial endothelium of the left atrial endothelium about 1.5 cm behind the mitral valve annulus, at approxi-
mately 5 o’clock on themitral annulus, and then passes back behind and below the inferior vena cava. Applying a gentle
tug on this suture will improve the exposure of the mitral valve. Time may have to be spent to achieve this result, but
it will be regained all along the operation.
Repair of posterior leaflet prolapse 183Figure 3 Valve analysis. Once the desired exposure is achieved, a thorough surgical valve analysis is performed. Usually,
the anterolateral scallop of the posterior leaflet (P1) is free from prolapse and can be used as a reference point to
compare all other segments. With the help of a nerve hook, the free edge of P1 is compared with A1, then with A2, P2,
A3, and P3. By using such a step-by-step exploration of the entire mitral valve, it is possible to achieve a good
three-dimensional understanding of the mitral valve. This maneuver should clearly show the prolapse of the posterior
leaflet located in P2 in which the free edge of the posterior leaflet overrides the free edge of the anterior leaflet because
of the ruptured chords. The result of the surgical valve analysis should be compared with the intraoperative echocar-
diographic findings. The time spent to understand the dysfunction and to recognize the lesions is critical for a successful
operation. Failure to perfectly understand the mechanism of the mitral dysfunction may lead to a failure of the repair.
184 P. PerierFigure 4 Analysis of the prolapsed area. Once the prolapsed area of the posterior leaflet is identified, one 2-0 stay sutures
are passed around normal chordae on each side of the prolapsed area of the posterior leaflet to delineate the pathological
zone. Gentle exertion of the suture will provide exposure to the prolapsed area. Analysis of the prolapsed area is
directed toward 2 aspects of the tissue: the quality of the tissue and the quantity/amount of tissue which corresponds
to the height of the posterior leaflet in this area.
The quality of tissue. The aim of the operation is to construct a vertical buttress in which the surface area should be
smooth, flat, and regular to ensure an even surface of coaptation. From time to time, mucoid degeneration is too
anarchic, producing bulging pockets and making the surface of coaptation uneven and irregular. In such a case, a
localized resection to remove this pathological uneven area is necessary.
It may also happen that the mucoid process is too excessive at the base of the posterior leaflet, reducing the pliability
of the junction between annulus and leaflet. This can displace the surface of coaptation anteriorly, which may increase
the risk of SAM. A localized resection is also needed in such a case.
The quantity of tissue. It is at this point that the height of the posterior leaflet is evaluated. An excess of tissue is present
when the height of the posterior leaflet exceeds 2 cm. It is important to take note of this situation, because it will affect
the length of the artificial chordae to be used.
Repair of posterior leaflet prolapse 185Figure 5 Placement of e-PTFE through the papillary muscle. To provide a better view of the subvalvular apparatus, 2-0
stay sutures are passed around chordae of the anterior leaflet arising from the anterior and posterior papillary muscle.
In most cases, two are usually sufficient. Gentle traction on these sutures, when combined with gentle pulling on the
stay sutures of the posterior leaflet, provides good views and access into the left ventricular cavity and to the papillary
muscles. With a forceps, it is then convenient to grasp the anterior papillary muscle to improve its exposure and
stability. A mattress suture of 4-0 e-PTFE is placed through the fibrotic part of the top of the anterior papillary muscle.
It is desirable that the exit point of this suture is oriented toward the prolapsed area. The suture is then tied down (3-4
knots) on the papillary muscle. The same maneuver is repeated for the posterior papillary muscle. If the prolapsed area
is greater than the middle portion of P2, additional artificial chordae may be needed. It is important that these sutures
are placed through the papillary muscle head that anchors the diseased chordae to respect the geometry of the
subvalvular apparatus.
186 P. PerierFigure 6 Placement of e-PTFE through the free edge of the posterior leaflet. The 2 e-PTFE sutures are then brought up
through the free margin of the leaflet. One suture is placed between the indentation P1-P2 and the middle of P2, and
the other suture between the middle of P2 and the indentation P2-P3. The double-armed sutures are brought from the
auricular side of the leaflet directly at the free edge, where the original chordae are attached to the ventricular side and
then back to the auricular side 4 mm to 5 mm from the free edge. The distance between the 2 arms of a suture should
be approximately 3 mm to avoid plication of the tissue, which would impair the smoothness and regularity of the
surface of coaptation.
Repair of posterior leaflet prolapse 187Figure 6 (Continued)
188 P. PerierFigure 7 (Continued)
Repair of posterior leaflet prolapse 189Figure 7 Tying the e-PTFE at the proper length. The next step is to tie off the artificial chordae at the proper length. The
stay sutures of the posterior leaflet are removed, so that the free edge may be freely mobilized. The goal is not only to
correct the prolapse, but also to transform the posterior leaflet into a vertical buttress against which the anterior leaflet
will come into apposition. It is important that the free edge of the posterior leaflet will not be able to move anteriorly
toward the outflow tract of the left ventricle. The length of the artificial chordae is selected to compensate for any excess
of tissue of the posterior leaflet. If there is no excess of tissue, then the artificial chordae length is selected to bring the
free edge of the posterior leaflet to the level of the plane of the annulus as shown in Fig 7A. If there is excess of tissue,
then the artificial chordae length is selected to bring the free edge of the posterior leaflet to a lower level, typically
between 5mm to 8mm underneath the plane of the annulus, depending on the height of the posterior leaflet, as shown
in Fig 7B. Once the free edge has been brought at the desired level, the e-PTFE sutures are gently tied on the atrial
surface (3-4 knots are necessary).
190 P. PerierFigure 8 The e-PTFE sutures are passed on the ventricular side of the leaflet. The artificial chordae are then passed again
through the leaflet tissue, and then tied on the ventricular surface. Because it is a rather slippery material, a total of 10
to 12 knots are necessary, which leaves a rather prominent remnant. There are two reasons to tie the knots on the
ventricular side: to avoid any irregularity of the surface of coaptation due to the prominent remnant and to avoid any
motion of the leaflet along the artificial chordae, which may create unnecessary repeated tension on the leaflet and/or
chordae.
Repair of posterior leaflet prolapse 191Figure 9 Suture of the indentations. The indentations between P1 and P2 and between P2 and P3 are analyzed. If they
are deep, they may interfere with the goal of transforming the posterior leaflet into a smooth and regular vertical
buttress. In a natural mitral valve, these indentations serve the physiological purpose of making possible for the
posterior leaflet to expand and to follow the diastolic dilation of the annulus without tension on the free edge. However,
because the annulus is to be fixed into the systolic position by the implantation of an annuloplasty ring, the indentations
will no longer serve their useful role. On the contrary, the indentions may be the cause of residual leak attributed by an
irregular surface of coaptation. Accordingly, when the indentations are deep, it may be desirable to suture them with
a 5-0 monofilament running suture, as shown in Fig 9, to ensure a perfect result of the repair.
192 P. PerierFigure 10 Ring implantation and valve testing. Two to 0 braided sutures are passed through the mitral annulus and then
into the annuloplasty ring. The sutures should be placed in a way in which they respect the geometry of themitral valve.
Routinely, 4 sutures are placed at the level of the anterior leaflet between the 2 commissures. It is important that the
middle of the anterior leaflet corresponds to the middle of the ring to avoid any distortion of the mitral valve.
The role of the ring is not only to reduce the size of the annulus but also to remodel the shape of the mitral valve,
which has been deformed as a consequence of the mitral valve insufficiency. In fixing the mitral valve in a systolic
position, the ring will prevent any further annular dilation. The size of the ring is selected according to the surface area
of the anterior leaflet and/or the intertrigonal distance, as in any other repair of organic mitral valve disease.
After ring implantation, and before closure of the left atrium, the result of the repair is tested by injecting saline
solution into the left ventricle. Two points are important; the absence of regurgitation and the aspect of the line of
closure. The line of closure should be symmetrical, close to the ring, and parallel to the posterior aspect of the ring. A
posterior line of closure is a sign that the surface of coaptation is away from the outflow tract.
After closure of the left atrium and normal hemodynamic function is restored, an echocardiographic analysis will
control the quality of the result. The absence of regurgitation as well as a free outflow tract will signal a successful repair.
The height of the surface of coaptation can be measured, usually between 12 mm and 18 mm.
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Repair of posterior leaflet prolapse 193ew Approach
t may seem inappropriate to propose a new approach to
epair posterior leaflet prolapse, when quadrangular resec-
ion of the prolapsed area has become the gold standard
echnique to repair this dysfunction.8 The technique of leaflet
esection associated with ring annuloplasty demonstrated ex-
ellent results.9,10 However, despite efforts to promote this
echnique, the incidence of mitral repair versus replacement
s only 40% in the United States and 45% in Europe.11,12 The
imited usage of repair may be due to a myriad of decisions
hat a surgeon may need to make during the course of a
o-called “straightforward quadrangular resection” such as:
ow large should the resection be? What if the prolapse
nvolves a very large P2, leaving after its resection 2 tiny
eaflet remnants? What if the prolapse involves additionally
nother scallop? Should an annulus plication be performed
o close the gap after resection, with the subsequent defor-
ation of the subannular area and the theoretical risk of
inking the circumflex artery? Or should a sliding plasty be
ndertaken to have a more regular distribution of stresses
nd to minimize the risks of SAM in case of excess tissue?
Posterior leaflet prolapse can be repaired with the use of
rtificial chordae and placement of an annuloplasty ring. The
epair method avoids quadrangular resection, allows maxi-
al conservation of valve tissue, and may be applied for the
epair of all types of posterior leaflet prolapse when the qual-
ty of the leaflet tissue is adequate.
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